SRp30c-dependent stimulation of survival motor neuron (SMN) exon 7 inclusion is facilitated by a direct interaction with hTra2 beta 1.
Proximal spinal muscular atrophy (SMA) is caused by the homozygous loss of survival motor neuron (SMN1). SMN2, a nearly identical copy gene, is present in all SMA patients; however this gene cannot provide protection from disease due to the aberrant splicing of a critical exon. SMN1-derived transcripts are exclusively full-length, whereas SMN2-derived transcripts predominantly lack SMN exon 7. A single non-polymorphic nucleotide difference (C in SMN1; T in SMN2) is responsible for the alternative splicing patterns. We have previously shown that transient expression of an SR-like splicing factor, hTra2 beta 1, stimulates inclusion of exon 7 in SMN2-derived mini-gene transcripts through an interaction with the AG-rich exonic splice enhancer within exon 7. We now demonstrate that a second splicing factor, SRp30c, can stimulate SMN exon 7-inclusion and that this activity required the same AG-rich enhancer as hTra2 beta 1. SRp30c did not directly associate with SMN exon 7; rather its association with the exonic enhancer was mediated by a direct interaction with hTra2 beta 1. In the absence of the hTra2 beta 1 binding site, SRp30c failed to complex with SMN exon 7. Taken together, these results identify SRp30c as a modulator of SMN exon 7-inclusion and provide insight into the molecular regulation of this critical exon.